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BRIEF  ASSESSMENT 

The  Souhegan  River  Watershed  Dam  No.  26  is  located  on  Blood 
Brook,  a  tributary  of  the  Souhegan  River,  approximately  2  miles 
upstream  of  West  Wilton,  New  Hampshire »fT^wnship  of  Temple,  N.H.). 
The  dam  is  an  earth  embankment  692  feet  long  and  79  feet  high  with 
a  drop  inlet  service  spillway  structure  and  a  30  inch  outlet  con¬ 
duit.  An  emergency  spillway  320  feet  wide  is  cut  into  the  left 
abutment .  _ 

The  dam  is  owned  by  the  New  Hampshire  Water  Resources  Board. 

It  was  designed  by  the  Soil  Conservation  Service  for  the  purpose 
of  flood  protection  in  the  Souhegan  River  Watershed. 

The  drainage  area  of  the  dam  covers  4.9  square  miles  and  is  made 
up  primarily  of  mountainous  woodland.  The  dam  impounds  only 
29.6  acre-feet  at  low  stage  but  has  a  maximum  impoundment  of 
1486  acre-feet.  The  dam  is  INTERMEDIATE  in  size  and  its  hazard 
classification  is  HIGH  since  significant  property  damage  and 
loss  of  life  could  result  in  the  event  of  a  dam  failure. 

The  test  flood  for  this  dam  is  the  Probable  Maximum  Flood.  The 
peak  inflow  for  this  flood  is  13,760  cfs.  Because  of  storage, 
the  resulting  peak  discharge  is  11,900  cfs  compared  to  a  spill¬ 
way  capacity  of  12,544  cfs.  The  water  surface  would  be  at  ele¬ 
vation  928.8  feet  (MSL)  or  0.2  feet  below  the  top  of  the  dam 
for  this  flood. 

The  dam  is  in  GOOD  condition  at  the  present  time.  Remedial 
measures  to  be  undertaken  by  the  owner  include:  Backfilling 
animal  burrows,  tire  ruts,  and  drainage  gully  in  embankment 
slopes;  mowing  embankment  slopes;  providing  access  to  the  riser 
structure;  repairing  outlet  conduit;  operating  the  drain  gate  as 
part  of  the  annual  inspection  program;  and  developing  a  formal 
written  emergency  flood  warning  system. 
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No  conditions  were  observed  which  require  further  investiga¬ 
tion. 

The  remedial  measures  outlined  above  should  be  implemented 
within  two  years  of  receipt  of  this  report  by  the  owner,  how¬ 
ever,  the  program  of  annual  technical  inspections  should  be 
continued . 
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Nicholas  A.  Campagna ,  Jr. 
California  Registration  21006 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
I  Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 

Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event ,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


•  • 


TABLE  OF  CONTENTS 


LETTER  OF  TRANSMITTAL 
BRIEF  ASSESSMENT 
REVIEW  BOARD  SIGNATURE  SHEET 
PREFACE 

TABLE  OF  CONTENTS 
OVERVIEW  PHOTOS 
LOCATION  MAP 


Page 


SECTION  1  - 

PROJECT  INFORMATION 

1.1 

General 

1-1 

1.2 

Description  of  Project 

1-2 

1.3 

Pertinent  Data 

1-5 

SECTION  2  - 

ENGINEERING  DATA 

2.1 

Design  Data 

2-1 

2.2 

Construction  Data 

2-1 

2.3 

Operational  Data 

2-1 

2.4 

Evaluation  of  Data 

2-1 

SECTION  3  - 

VISUAL  INSPECTION 

3.1 

Findings 

3-1 

3.2 

Evaluation 

3-2 

SECTION  4  - 

OPERATIONAL  PROCEDURES 

4.1 

Procedures 

4-1 

4.2 

Maintenance  of  Dam 

4-1 

4.3 

Maintenance  of  Operating 
Facilities 

4-1 

4.4 

Description  of  Warning 

System  in  Effect 

4-1 

4.5 

Evaluation 

4-1 

r 


»  • 


ii 


c 

I-'  Table  of  Contents  -  cont. 


SECTION  5  -  HYDRAULICS /HYDROLOGY 

5.1  Evaluation  of  Features  5-1 

SECTION  6  -  STRUCTURAL  STABILITY 

6.1  Evaluation  of  Structural 

Stability  6-1 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 


— 

REMEDIAL  MEASURES 

7.1 

Dam  Assessment 

7-1 

7.2 

Recommendations 

7-1 

7.3 

Remedial  Measures 

7-1 

7.4 

Alternatives 

7-2 

r 

APPENDICES 

APPENDIX 

A 

-  INSPECTION  CHECKLIST 

A-1 

APPENDIX 

B 

-  ENGINEERING  DATA 

B-1 

c 

APPENDIX 

C 

-  PHOTOGRAPHS 

C-1 

APPENDIX 

D 

-  HYDROLOGIC  AND  HYDRAULIC 

COMPUTATIONS 

D-1 

APPENDIX 

E 

-  INFORMATION  AS  CONTAINED  IN 

m 

THE  NATIONAL  INVENTORY  OF  DAMS 

E-1 

r: 


iii 


ill 

Overview  from  right  abutment 


Overview  from  left  abutment 


~ 


V 


Toiig^ 


*  ♦•.  •  ,V  -i  -t-.,' 

>•  -'^ 

\'^  V 

\. 


4m 


-Monacinock, 
^  y  A^ourttair 

i  ■•  '  •  • ' 


^itLl  It 
iTliTR  rAKX 


W>^»tc  ;3mt- 
Pt.**- 


H'Ovi<..«‘'vi 

HiH 


T  E  M  >i-  L.  K 


riavi-iVK'f^ 

. _ •  %.  '’■« 


SITE 


•S- 

,:  '  V  ' 


.'.Vf/  Vf./‘..r 

..V  r 


,V*  .  U  /^u,  ^• 


W  1  1.  T  U  '  ' 


<.'•  '.N*! 


,  t.  •  J 

*  L'  •  .  '' 


-  SCALE- 


FROM:  uses  PETERBOROUGH  B 

MILFORD  -  N.H.  QUADRANGLE 
MAPS 


90L0eEM,Z0tN0,DUNNICUn>  •  ASSOC  , INC 
SCOTCCHNICAL  CONSULIANTS 

NEWTON  UWNER  MLLS,  MASS. 

US. ARMY  ENGINEER  DIV  NEW  ENGLAND 
CORPS  OF  ENSINEBRS 
•ALTNAM  ,  HAAS. 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON- FED  DAMS 

LOCUS 

PLAN 

SOUHEGAN  RIVER  WATERSHED 
DAM  No.  26 

NEW  HAMPSHIRE 

_ ^ _ 1 _ 

scAi-e  AS  NOTED 

PHASE  I  INSPECTION  REPORT 


SOUHEGAN  RIVER  WATERSHED  DAM  NO.  26 
SECTION  1 


PROJECT  INFORMATION 


1. 1  General 


( a )  Authority 

Public  Law  92-367,  Aucrust  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned  the  responsi¬ 
bility  of  supervising  the  inspection  of  dam.s  within  the 
New  England  Region.  Goldberg,  Zoino,  Dunnicliff  L 
Associates,  Inc.  (GZD)  has  been  retained  by  the  N^v 
England  Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  New  Hampshire.  Authorization  and  notice 
to  proceed  were  issued  to  GZD  under  a  letter  of  March 
30,  1979  from  Colonel  John  P.  Chandler,  Corps  of 
Engineers.  Contract  No.  DACW  33-79-C-0058  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

(b )  Purpose 

1)  Perform  technical  inspection  and  evaluation 

■  of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-federal  interests. 

2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

( c  )  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams,  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent 
an  immediate  danger  based  on  condition  of  the  dams. 
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1 . 2  Description  of  Project 

( a )  Location 

The  Souhegcan  River  Watershed  Dam  No.  26  is  located 
on  Blood  Brook  approximately  2  miles  upstream  of  West 
Wilton,  New  Hampshire.  It  can  be  reached  from  McRea 
Road  which  intersects  Powers  Road  which  intersects  State 
Route  101  in  Temple,  New  Hampshire.  The  dam  is  shown  on 
uses  Peterborough,  N.H.  quadrangle  at  approximately  coor¬ 
dinates  N  42°  50.5',  W  71°  50.0’.  (See  location  map  on 
pace  v) .  Figure  1  of  Appendix  B  is  a  site  plan  for  this 
d:u:.  . 

( b )  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  an  earth  embankment  with  an 
earthfill  cutoff  trench  below  the  embankment,  a  principal 
spillway  with  a  reinforced  concrete  riser  and  outlet  pipe, 
and  an  emergency  spillway  located  at  the  left  abutment. 

The  length  of  the  embankment  is  692  feet.  There  is  a  sep¬ 
arate  emergency  spillway  which  is  320  feet  wide  at  the 
control  section . 

1)  Embankment  (See  pgs ,  B-3,  B-4,  B-5  Sc  B-8) 

The  embankment  is  made  up  primarily  of  silty 
fine  sand  ( Desi cnat i on  SM  using  the  Unified  Soil 
Classification  System.).  It  is  692  feet  long  and  i 
a  maximum,  of  79  feet  high.  The  upstream,  slope  is  ? 
horizontal  to  1  vertical;  the  downstream  slope  is 
2.5  horizontal  to  1  vertical;  and  the  width  of  tlie 
crest  is  14  feet . 
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Beneath  the  embankment  is  an  earthfill  cutoff  •  • 

trench  of  variable  width  at  the  bottom.  According 

to  available  plans,  it  is  constructed  of  the  same  .  1  ' 

silty  fine  sand  material  as  the  embankment.  The 
cutoff  trench  was  designed  and  constructed  to  extend 
through  sand  and  gravel  layers  to  firm  bedrock  or 

glacialtill.  •• 


There  is  a  berm  approximately  10  feet  wide  on 
the  upstream  slope  at  approximately  normal  pool  ele¬ 
vation.  The  purpose  of  this  berm  is  wave  erosion 
protection.  It  is  constructed  of  the  same  silty  fine 
sand  material  as  the  embankment. 

2)  Principal  Spillway  (See  pgs.  B-6  &  B-7) 


The  principal  spillway  consists  of  a  reinforced 
concrete  drop  inlet  structure  with  a  sluice  gate 
controlled  inlet  pipe  and  two  uncontrolled  orifice 
inlets  and  an  outlet  pipe  supported  on  a  concrete 
cradle.  _  _ 
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The  riser  structure  is  52  feet  high  and  9.5  feet 
wide  normal  to  the  axis  of  the  dam.  It  is  5  feet 
long  parallel  to  the  embankment  for  the  bottom  12 
feet.  It  reduces  to  4.5  feet  for  the  next  32  feet 
and  flares  to  14.5  feet  long  at  the  top.  The  walls 
of  the  structure  are  15  inches  thick  for  the  bottom 
12  feet  and  12  inches  thick  for  the  remaining  dis¬ 
tance.  The  top  slab  is  10  inches  thick. 

At  the  base  of  the  structure  is  a  transition  toe 
approximately  10  feet  long.  The  purpose  of  this 
structure  is  to  reduce  the  channel  from  5  feet  by 
2.5  feet  at  the  riser  structure  to  30  inches  in 
diameter  at  the  outlet  conduit.  This  toe  has  been 
monolithical ly  cast  with  the  base  of  the  inlet 
structures . 

At  the  base  of  the  structure  is  a  24  inch  diam¬ 
eter,  vertical  lift,  sluice  gate  inlet  which  is 
controlled  by  a  wheel  operated  bench  stand  with  a 
rising  stem.  A  24  inch  diameter,  asphalt  coated, 
corrugated  metal  pipe  extends  40  feet  upstream  from 
the  lift  gate  into  the  impoundment  pool.  Plans 
indicate  a  reinforced  concrete  inlet  structure  at 
the  upstream  end  of  this  pipe  which  is  protected  by 
a  trash  rack  of  galvanized  steel  bars  placed  on  an 
incline  across  the  opening. 

The  "low  stage  inlei"  is  an  uncontrolled  openirv: 
approximately  19  feet  above  the  sluice  gate  invert. 
It  is  one  foot,  10  inches  wide  and  14  inches  high 
and  is  located  in  the  upstream  face  of  the  riser 
structure.  The  water  flows  over  this  orifice  and 
drops  into  the  riser  structure.  It  is  protected 
by  a  trash  rack  assembly  approximately  9  feet  high 
and  4  feet,  6  inches  wide.  This  assembly  is  fabri¬ 
cated  from  galvanized  steel  angle  sections. 

The  "high  stage  inlet"  consists  of  two  openings 
approximately  51  feet  above  the  sluice  gate  invert. 
They  are  7.5  feet  wide  and  15  inches  high  and  are 
located  in  the  left  and  right  sides  of  the  flared 
portion  of  the  riser  structure.  They  are  protected 
by  a  galvanized  steel  grating  3  feet  high  placed  in 
front  of  each  high  stage  opening  and  5  steel  angles 
placed  in  the  sloping  section  below  each  opening. 

A  30  inch  diameter  manhole  permits  access  into  the 
riser  structure. 
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The  riser  structure  is  drained  by  a  30  inch 
diameter  reinforced  concrete  pressure  pipe.  It 
is  approximately  368  feet  long  and  drops  approxi¬ 
mately  3,75  feet  over  that  length.  The  pipe  pene¬ 
trates  the  downstream  side  of  the  riser  structure 
and  is  supported  by  a  7.5  inch  thick  concrete  cradle 
within  the  embankment.  Plans  indicate  9  concrete 
anti-seep  collars  cast  around  the  pipe  within  the 
embankment . 

The  downstream  end  of  the  conduit  and  cradle 
extend  approximately  12  feet  downstream  of  the  embank- 
rent.  The  cradle  is  sunported  by  a  reinforced  con¬ 
crete  tee  bent.  The  top  flange  of  this  bent  is  12 
inches  thick,  18  inches  deep,  and  4.75  feet  wide. 

The  discharge  conduit  outlets  into  a  stone  revetted 
plunge  pool. 

3)  Emergency  Spillway  (See  pg.  B-3) 

The  emergency  spillway  was  excavated  in  the  left 
abutment.  It  curves  to  the  right  around  the  embank¬ 
ment  and  is  32u  feet  wide  at  the  control  section. 

It  is  approximately  700  feet  long  and  lies  approxi¬ 
mately  7  ieet  below  the  top  of  the  embankment.  The 
side  slopes  are  4  horizontal  to  1  vertical. 

4)  Foundation  and  Embankment  Dralnare  (See  pg.  B-5i 

A  lour  foot  wide  trench  drain  of  clean  sand  and 
gravel  extends  the  full  width  of  the  downstream 
embankment.  It  contains  two  12  inch  perforated  metal 
pipes.  One  extends  to  150  feet  to  the  left  of  the 
outlet  conduit,  and  the  other  extends  to  100  feet  to 
the  right  of  the  outlet  conduit.  These  pipes  dis¬ 
charge  on  either  side  of  the  conduit . 

A  blanket  drain  of  clean  sand  and  gravel  extends 
from  65  feet  downstream  of  the  centerline  to  the  down¬ 
stream.  toe  (see  pages  B-4  and  B-5) . 

(c)  Size  Classification 


The  dam's  maximum  impoundment  of  1486  acre  feet  and 
height  of  79  feet  place  it  in  the  INTERMEDIATE  size  cate¬ 
gory  according  to  the  Corps  of  Engineers'  Recommended 
Guidelines . 

The  hazard  potential  classification  for  this  dam  is 
HIGH  because  of  the  significant  economic  losses  and  poten 
tial  for  loss  of  life  downstream  which  may  occur  in  the 
event  of  dam  failure.  Section  5  of  this  renort  presents 
more  detailed  discussion  of  the  hazard  potential. 
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( e )  Ownership 

The  dam  is  owned  by  the  New  Hampshire  Water  Resources 
Board,  37  Pleasant  Street,  Concord,  New  Hampshire  03301. 
They  can  be  reached  by  telephone  at  area  code  603-271- 
3406. 

( f )  Operator 

The  operation  of  the  dam  is  controlled  by  the  New 
Hampshire  Water  Resources  Board.  Key  officiels  are  as 
f  ol lows ; 

George  McGee,  Chairman 

Vernon  Knowlton,  Chief  Engineer 

Donald  Rapoza ,  Assistant  Chief  Engineer 

The  Board's  telephone  number  is  603-271-3406. 
Alternatively,  the  Board  can  be  reached  through  the  state 
capital  at  603-271-1110. 

( g)  Purpose  of  the  Dam 

The  purpose  of  the  dam  is  to  reduce  downstream  flood¬ 
ing  by  providing  temporary  storage  for  the  runoff  from 
4.9  square  miles  of  watershed.  This  temporary  storage 
is  released  gradually  through  the  low  and  high  stage 
inlets  of  the  principal  spillway. 

( )  Design  and  Construction  History 

The  dam  was  designed  by  the  U.S.  Department  of 
Agriculture.  Soil  Conservation  Service  in  conjunction 
with  the  New  Hampshire  Water  Resources  Board.  It  was 
completed  in  1965. 

( i )  Normal  Operating  Procedure 


The  dam  is  normally  self  regulating.  The  pond  drain 
gate  is  operated  only  as  part  of  infrequent  maintenance 
checks . 

1 . 3  Pertinent  Data 

(a )  Drainage  Area 

The  drainage  area  for  this  dam  covers  4.9  square 
miles.  It  is  made  up  primarily  of  mountainous  woodland 
with  some  pasture  and  minor  development. 


•  • 


•  « 
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(b)  'Discharge  at  Damsite 


1)  Outlet  Works 

Normal  discharge  at  the  site  is  through  the  30 
inch  diameter  outlet  pipe.  In  the  event  of  severe 
flooding  water  would  flow  over  the  emergency  spill¬ 
way  at  elevation  923.0  feet  (MSL).  The  invert  of 
the  low  stage  orifice  is  at  elevation  873.5  feet 
(MSL).  The  invert  of  the  high  stage  orifice  is  at 
elevation  905.0  feet  (MSL). 

2 )  Maximum  Known  Flood 


There  is  no  data  available  for  the  maximum 
known  flood  at  this  damsite. 

3 )  Ungated  Spillway  Capacity  at  Top  of  Dam. 

The  capacity  of  the  principal  spillway  with  the 
reservoir  at  top  of  dam  elevation  (929.0  feet  MSL) 
is  150  cfs.  The  capacity  of  the  emergency  spillway 
is  12,394  cfs  at  this  level. 

4 )  Ungated  Spillway  Capacity  at  Test  Flood 

The  capacity  of  the  principal  spillway  with  the 
reservoir  at  test  flood  elevation  (928.8  feet  MSL) 
is  150  cfs.  The  capacity  of  the  emergency  spillw.  y 
is  11,750  cfs  at  this  level. 

5)  Gated  Spillway  Capacity  at  Normal  Pool 

There  are  no  gated  spillways  with  the  exception 
of  the  gated  pond  drain  inlet  which  is  normally 
closed . 

6)  Gated  Spillway  Capacity  at  Test  Flood 

As  previously  mentioned,  there  are  no  gated 
spillways . 

7)  Total  Spillway  Capacity  at  Test  Flood 

The  total  spillway  capacity  at  test  flood  eleva¬ 
tion  (928.8  feet  MSL)  is  11,900  cfs. 
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(c)  Elevation  (feet  above  MSL) 

1)  Streambed  at  centerline  of  dam:  855.0 

2)  Maximum  tailwater:  Unknown 

3)  Upstream  portal  invert  diversion  tunnel:  Not 
applicable 

4)  Normal  pool:  873.5 

5)  Full  flood  control  pool:  923.0 

6)  Spillway  crest: 

a)  Pond  drain  inlet:  858.5 

b)  Low  stape  inlet:  873.5 

c)  Kiph  stape  inlet:  905.0 

d)  Emergency  spillway:  923.0 

7)  Design  surcharge:  927.0 

8)  Top  dam:  929.0 

9)  Test  flood  design  surcharge:  928. S 

( d )  Eeservoi r 

1)  Length  of  maximum  pool:  2,560  +  ft. 

2)  Length  of  normal  pool:  800  +  ft. 

3)  Length  of  flood  control  pool:  2,500  +  ft. 

(e)  Storage  (acre  feet) 

1)  Normal  pool:  29.6 

2)  Flood  control  pool:  1,149 

3)  Spillway  crest  pool: 

a)  Low  stage  inlet:  29.6 

b)  High  stage  inlet:  454 

c)  Emergency  spillway:  1,149 
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4)  Top  of  dam:  1,486 

5)  Test  flood  pool:  1,474 

(f)  Reservoir  Surface  (acres) 

1)  Normal  pool:  4.6 

2)  Flood  control  pool:  52.8 

3)  Spillway  crest  pool: 

a)  Low  stage  inlet:  4.6 

b)  High  stage  inlet:  23  + 

c)  Emergency  spillway:  52.8 

4)  Test  fiord:  59.6 

5)  Top  of  da.r. :  59.7 

( g )  Dam 

1)  Type:  Earth  embankment 

2)  Length:  692  ft. 

3 )  Height:  79  f  t . 

4 )  Top  width :  14  f t . 

5)  Side  slopes:  Upstream;  3  to  1 

Downstream;  2.5  to  1 

6)  Zoning:  Homogeneous,  semi-pervious  silty  fine 

sand.  Toe  drain  of  clean  sand  and  gravel 

7)  Impervious  core:  None 

8)  Cutoff:  Variable  width,  earthfill 

9)  Grout  curtain:  None 


Not  applicable 


1 )  Type : 


a) 

Principal 

spillway : 

Reinforced  concrete 

Drop  inlet 

b) 

Emergency 

spillway : 

Grass  covered  earth  channel 
cut  in  left  side  of  reser¬ 
voir 

2)  Length  of  weir: 

a)  Pond  drain  inlet:  24  inch  diameter  pipe 

b)  Low  stage  inlet:  1.83  ft. 

c)  High  stage  inlet:  15  ft. 

d)  Emergency  spillway:  320  ft. 

3)  Crest  Elevation  (ft.  above  MSL) 

a)  Pond  drain  inlet:  85S.5 

b)  Low  stage  inlet:  873.5 

c)  High  stage  inlet;  P^5.0 

d)  Emergency  spillway:  923.0 

4)  Gates:  24  inch  vertical  lift  sluice  pate  on 

pond  drain  inlet 

5)  Upstream  channel:  Reservoir 

6)  Downstream  channel:  Narrow  channel  through  gently 

sloping  flood  plain 


( j )  Regulating  Outlet 

The  only  regulating  outlet  is  a  24  inch  diameter 
pipe  controlled  by  a  wheel  operated  sluice  gate.  The 
pipe  invert  is  at  elevation  858.5  feet  (MSL).  The  pur¬ 
pose  of  this  outlet  is  pond  drainage,  and  it  is  normally 
closed . 


S ECT I ON  2  -  ENGINEERING  DATA 


2 . 1  Design  Data 

Among  other  design  data  available  from  the  Soil  Conserva¬ 
tion  Service  are  hydrologic  and  hyd-aulic  computations,  struc¬ 
tural  computations,  a  geological  report,  soil  laboratory  test 
results,  and  embankment  slope  stability  analysis  computations. 
This  information  was  used  extensively  in  the  computations 
presented  in  Section  5  and  Appendix  D  of  this  report. 

2.2  Con=^Truct  i  nn  Pstn 


"As  built"  plans  are  available  for  this  dam  and  show  good 
agreement  with  the  design  plans  and  the  visual  inspection. 

2 . 3  Operational  Data 

No  operational  data  is  available  a'=;  the  dam  is  self 
regulating. 

? . -4  Evaluation  of  Data 


(  a )  Availability 


Sufficient  data  is  available  to  permit  an  evaluation 
of  the  dam  when  combined  with  findings  of  the  visual 

inspect  icc.  . 

( L, )  Adequacy 


There  is  sufficient  design  and  construction  data  to 
permit  an  assessment  of  dam  safety  when  combined  with  the 
visual  inspection,  past  performance,  and  sound  engineering 
judgment . 

( c )  Validity 


Since  the  observations  of  the  inspection  team  gen¬ 
erally  confirm  the  available  data,  a  satisfactory  evalu¬ 
ation  for  validity  is  indicated. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

(a)  General 


The  Souhegan  River  Watershed  Dam  No.  26  is  in  GOOD 
condition  at  the  present  time. 

( b)  Dam 

1)  Earth  Embankment  (See  photo  2) 

Two  small  animal  burrows  were  found  in  the  upstreai 
slope.  Tire  ruts  4  to  6  inches  deep  and  a  drainage 
gullj'  6  to  10  inches  deep  were  found  in  the  right 
upstream  toe  of  the  embankment  near  the  abutment. 

There  is  a  foot  path  on  the  right  downstream  abutment . 
The  upstream  slope  is  not  protected  by  riprap,  but  it 
is  in  good  condition.  There  is  debris  on  the  upstream 
slope . 

The  toe  drains  were  functioning  with  the  left 
toe  drain  discharging  approximately  ten  gallons  per 
minute  and  the  right  toe  drain  discharging  approxi¬ 
mately  five  gallons  per  minute.  The  discharge  is 
clear . 

2)  Emergency  Spillway  (See  photo  1) 

The  emergency  spillway  is  in  good  condition. 

There  are  wet  spots  in  the  channel  but  these  are 
caused  by  natural  groundwater  or  ponded  runoff. 

( c )  Appurtenant  Structure 

1)  Drop  Inlet  Service  Spillwav  Structure  (See  photos 
2,  4  &  6) 

This  structure  was  observed  from  the  embankment 
since  access  to  the  structure  was  not  possible.  Ti'.-, 
existing  ladder  is  too  short  and  nci  extension  was 
available. 


The  structure  is  in  good  condition  with  no  evi¬ 
dence  of  spalling,  cracking,  or  efflorescence.  The 
mortar  rubbed  surface  finish  has  been  worn  away  by 
moisture  intrusion.  The  sluice  gate  bench  stand  is 
in  good  condition.  The  hand  wheel  has  been  removed 
from  the  site  to  prevent  unauthorized  use.  The 
trash  racks  are  in  good  condition  but  are  clogged 
with  debris.  The  exterior  ladder  is  too  short  to 
allow  access  to  the  structure. 

2 )  Pond  Drain  Inlet  Pipe 

At  the  time  of  inspection  the  24  inch  pond  drain 
inlet  pipe  was  completely  submerged  and  could  not  be 

observed . 


3)  Outlet  Conduit  (See  photos  3  &  5) 


The  downstream  end  of  the  outlet  pipe  shows 
cracking  with  associated  efflorescence  over  5  to  10 
percent  of  its  exposed  surface.  These  cracks  are 
from  shrinkage  and  lack  of  quality  control  during 
construction.  There  is  no  evidence  of  settlement  or 
displacement  of  the  conduit.  The  tee  bent  is  com¬ 
pletely  below  ground. 

( d)  Reservoir  Area 

The  shore  of  the  reservoir  is  generally  shallow  slop¬ 
ing  woodland.  It  appears  stable  and  in  good  condition. 

(e)  Downstream  Channel  (See  photo  5) 

The  downstream  channel  is  a  narrow  channel  passing 
over  relatively  flat  flood  plain.  The  channel  appears 
stable  and  in  good  condition.  Riprap  protection  of  the 
plunge  pool  is  in  good  condition. 

3. 2  Evaluation 

The  dam  is  generally  in  good  condition.  The  outlet  conduit 
is  in  fair  condition.  The  potential  problems  noted  during  the 
visual  inspection  are  listed  below. 

a)  Drainage  gully  and  tire  ruts  in  right  upstream  abut¬ 
ment  . 


•  • 


b)  Animal  burrows  in  the  upstream  slope. 

c)  Debris  on  upstream  slope. 

d)  Downstream  end  of  outlet  conduit  shows  cracking. 

e)  No  ladder  extension  available  for  access  to  the  riser 

structure.  3_2 


•  • 
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SECTION  4  -  OPERATIONAL  PROCEDURES 

4 . 1  Procedures 

No  written  operational  procedures  are  available  for  this 
dam.  The  dam  is  normally  self  regulating. 

4 . 2  Maintenance  of  Dam 

An  annual  inspection  is  made  jointly  by  the  New  Hampshire 
Water  Resources  Board  and  the  Soil  Conservation  Service, 
Recommendations  resulting  from  this  inspection  are  implemented 
by  the  NHWRB. 

4 . 3  Maintenance  of  Operating  Facilities 

Operation  of  the  sluice  gate  for  the  pond  drain  inlet  is 
checked  approximately  once  every  four  or  five  years  by  NHWRB . 

4 . 4  Description  of  Warning  System  in  Effect 
There  is  no  warning  system  in  effect. 

4 . 5  Evaluation 

The  established  operational  procedures  for  this  dam  are 
generally  satisfactory.  Additional  emphasis  on  routine  main¬ 
tenance  will  assist  the  owners  in  assuring  the  long-term  safety 
of  the  dam.  A  formal,  written,  downstream  emergency  flood 
warning  system  should  be  developed  for  this  dam. 


SECTION  5  -  HYDROLOGY /HYDRAULICS 


5. 1  Evaluation  of  Features 

(a)  General 

Souhegan  River  Watershed  Dam  No.  26  is  a  Soil  Conser¬ 
vation  Service  (SCS)  flood  control  dam  on  Blood  Brook  in 
Temple,  New  Hampshire.  The  dam  is  about  two  miles 
upstream  of  the  village  of  West  Wilton  and  6  miles  up¬ 
stream  of  the  confluence  of  Blood  Brook  and  the  Souhegan 
River.  The  upstream  drainage  area  is  4.9  square  miles 
with  mountainous  topography. 

The  dam  itself  is  a  692  foot  long  earthen  embankment 
with  a  grass-lined  earth  emergency  spillway,  320  feet  wide. 
The  principal  spillway  consists  of  three  orifices  located 
on  a  concrete  riser  in  the  reservoir.  Flow  from  the 
orifices  proceeds  under  the  dam  through  a  reinforced 
concrete  pipe. 

(b )  Design  Data 

The  data  sources  available  for  Souhegan  River  Water¬ 
shed  Dam  No.  26  include  the  Soil  Conservation  Service's 
(SCS)  "Hydrology  and  Hydraulics”  Design  Calculations. 

These  calculations  include  Storage-Elevation  and  Stage- 
Discharge  curves  for  the  dam,  and  the  routing  of  storms 
of  various  magnitudes  through  the  reservoir.  These 
calculations  are  dated  1964  and  1965. 

Also  available  for  this  dam  are  SCS  "Maintenance 
Checklist"  reports  on  dam  inspections  dated  June  2,  1977 
and  June  15,  1978,  and  the  Soil  Conservation  Service  Design 
plans,  dated  1966. 
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The  SCS  established  the  elevation  of  the  low  stage 
outlet  (873.5  feet  .MSL)  at  the  top  of  the  50-year  sediment 
pool.  The  elevation  of  the  two  high  stage  outlets  (905 
feet  MSL)  was  established  at  the  10-year  flood  stage  in 
the  reservoir.  The  emergency  spillway  crest  was  set  at 
the  100-year  flood  stage  (923  feet  MSL),  and  the  dam  crest 
(929  feet  MSL)  was  set  slightly  above  the  Probable  Maximum. 
Floor  (PMF)  stage. 


•  m 
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( G  )  Experience  Data 

No  records  of  flow  or  stage  are  known  to  be  available 
for  Souhegan  River  Watershed  Dam  No.  26. 

( d )  Visual  Observations 

The  emergency  spillway  is  a  grass-lined  earth  channel, 
with  its  crest  at  923  feet  MSL  and  4:1  sideslopes.  Out¬ 
flow  from  the  emergency  spillway  does  not  feed  into  Blood 
Brook  immediately.  It  runs  through  a  minor  channel  and 
a  swamp  to  the  north  before  joining  Blood  Brook  about 
2,000  feet  downstream.  The  principal  spillway  consists  of 
a  concrete  riser  structure  in  the  reservoir  with  three 
orifices.  The  flow  from  these  orifices  combines  in  the 
riser  and  flows  under  the  dam  through  a  30  inch  reinforced 
concrete  pipe  368.3  feet  long. 

Downstream  of  the  dam,  Blood  Brook  runs  about  6,500 
feet  before  reaching  the  first  development .  two  houses 
15  feet  above  the  streambed  and  500  feet  upstream  of  New 
Hampshire  Highway  101.  The  brook  passes  under  Highway 
101,  a  heavily  traveled  road,  through  a  bridge  with  a 
low  chord  13  feet  above  the  streambed. 

For  the  next  4,000  feet  to  the  confluence  of  Blood 
and  Temple  Brooks,  Business  Route  101  parallels  Blood 
Brook.  The  village  of  West  Wilton  begins  slightly 
upstrean.  of  the  confluence,  and  there  are  two  sm.all  dams, 
two  bridges  and  eight  houses  along  Blood  Brook  in  this 
reach . 


Below  the  confluence  with  Temple  Brook,  Business 
Highway  101  continues  to  parallel  Blood  Brook,  which 
passes  3  houses,  a  gift  shop,  and  a  restaurant  before 
leaving  West  Wilton. 

The  next  development,  2,000  feet  downstream  of  West 
Wilton,  is  a  house  10  to  15  feet  above  the  streambed. 
Four-thousand  feet  downstream  of  that  house  there  is  an 
abandoned  mill  and  mill  pond,  with  a  house  15  feet  above 
the  streambed.  Highway  101  parallels  Blood  Brook  in 
this  area. 

Below  the  abandoned  mill  pond.  Blood  Brook's  flood 
plain  widens  somewhat  and  Highway  101  moves  away  from  the 
brook  in  the  4,000  feet  to  the  Highway  31  crossing.  This 
bridge  has  a  low  chord  less  than  15  feet  above  the  stream- 
bed.  There  are  three  houses  approximately  20  feet  above 
the  stream  and  a  junkyard  15  feet  above  the  stream  at 
this  crossing. 


Eight  hundred  feet  downstream  of  the  Highway  31 
bridge,  Blood  Brook  enters  the  Souhegan  River.  This 
confluence  is  about  one  mile  upstream  of  a  group  of  30 
to  40  houses  15  feet  above  the  Souhegan 's  streambed, 
and  four  miles  upstream  of  the  town  of  Wilton,  New 
Hampshire . 


.•  • 


(e)  Test  Flood  Analysis 


The  hydrologic  conditions  of  interest  in  this  Phase 
I  investigation  are  those  required  to  assess  the  dam's 
overtopping  potential  and  its  ability  to  safely  allow  an 
appropriately  large  flood  to  pass.  This  requires  using 
the  discharge  and  storage  characteristics  of  the  structure 
to  evaluate  the  impact  of  an  appropriately  sized  Test  Flood. 
The  original  hydraulic  and  hydrologic  design  calculations 
of  the  SCS  are  available  for  this  dam.  (See  page  B-10). 

Guidelines  for  establishing  a  recommended  Test  Flood 
based  on  the  size  and  hazard  classification  of  a  dam  are 
specified  in  the  "Recommended  Guidelines"  of  the  Corps 
of  Engineers.  The  impoundment  of  between  1,000  and  50,000 
acre  feet  and  the  height  of  less  than  100  feet  classify 
this  dam  as  an  INTERMEDIATE  size  structure. 

The  appropriate  hazard  classification  for  this  dam. 
is  HIGH  because  of  the  significant  economic  losses  and 
potential  for  loss  of  life  downstream  in  the  event  of  dam, 
failure.  As  shown  in  the  Dam  Failure  Analysis  section, 
tiie  increase  in  flooding  caused  by  failure  would  pose  a 
threat  to  life  and  property  in  the  village  of  West  Wilton 
and  at  numerous  other  locations  along  Blood  Brook.  Other 
impacts  of  dam  failure  include  possible  damage  to  heavily 
traveled  roads,  to  several  small  roads,  and  to  several  dam.s 
on  Blood  Brook  (see  Dam  Failure  Analysis  section). 

As  shown  in  Table  3  of  the  Corps  of  Engineers'  "Recom¬ 
mended  Guidelines,"  the  appropriate  Test  Flood  for  a  dam 
classified  as  INTERMEDIATE  in  size  with  a  HIGH  hazard 
potential  would  be  the  probable  maximum  flood  (PMF).  As 
part  of  their  hydraulic  and  hydrologic  design  calculations 
for  the  dam,  the  SCS  created  a  "Freeboard  Hydrograph" 
(approximately  equivalent  to  the  PMF)  and  routed  it 
through  the  reservoir  using  a  storage  router.  The  peah. 
inflow  is  13,760  cfs,  which  is  2,800  esm  on  a  4.9  square 
mile  drainage  area.  This  compares  to  the  2,160  esm  given 
on  the  Corps  of  Engineers'  "Maximum  Probable  Peak  Flow 
Rates"  curve  assuming  mountainous  topography. 
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The  SCS  peak  inflow  of  13,760  cfs  is  more  conserva¬ 
tive  and  is  therefore  selected  as  the  test  flood  for  this 
dam.  The  SCS  storage  routing  results  in  a  peak  outflow 
of  11,900  cfs,  with  the  water -^surface  at  928.8  feet  MSL, 
0,2  feet  below  the  daun  crest  and  55.3  feet  above  normal 
pool.  This  analysis  assumes  a  starting  water  surface 
elevation  of  892.0  (MSL).  This  is  the  six  day  drawdown 
from  the  emergency  spillway  crest.  The  drawdown  time  from 
the  emergency  spillway  crest  to  the  normal  pool  is  9  days, 

( f )  Dam  Failure  Analysis 

Tlie  peak  outflow  that  would  result  from  the  failure 
of  Souhegan  River  Watershed  Dam  No.  26  is  estimated  using 
the  procedure  suggested  in  the  Corps  of  Engineers  New 
England  Division's  April  1978  "Rule  of  Thumb  Guidelines 
for  Estimating  Downstream  Dam  Failure  Hydrographs,"  as 
clarified  in  a  December  7,  1978  meeting  at  the  Corps' 
Waltham  office.  Normally  this  procedure  is  carried  out 
with  dam  failure  assumed  to  occur  when  the  water  surface 
reaches  the  top  of  the  dam.  In  this  case,  however,  the 
outflow  of  12,700  cfs  with  the  water  surface  at  the  top 
of  the  dam  (929  feet  MSL)  is  greater  than  the  Probable 
.Maximum  Flood  (PMF)  routed  outflow  at  the  dam.  Also, 
this  outflow  would  create  serious  flooding  downstream 
prior  to  dam  failure.  As  a  result,  dam  failure  would 
cause  only  a  small  incremental  increase  to  flood  damage 
in  this  situation.  Failure  is  therefore  assumed  to  occ’  - 
with  the  water  surface  at  the  SCS  Design  High  Water  c; 

927  feet  MSL.  2.0  feet  below  the  top  of  the  dam. 

The  discharge  to  Blood  Brook  just  prior  to  failure 
is  given  by  the  Stage-Discharge  curve  developed  in 
Appendix  D  as  6,550  cfs.  The  tailwater  elevation  prior 
to  failure  at  this  discharge  is  estimated  to  be  860  feet 
MSL. 


For  an  assumed  breach  width  equal  to  40  percent  of  the 
dam  width  at  the  half-height,  the  gap  in  the  embankment  due 
to  failure  would  be  141  feet.  The  resulting  increase  in 
flow  would  be  129,700  cfs  or  a  total  flow  of  about  136,300 

cf  b . 


The  first  damage  center  impacted  by  dam  failure  flow 
would  be  two  houses  at  a  dirt  road  crossing  of  Blood  Brook 
6500  feet  downstream  of  the  dam  and  500  feet  upstream  of 
New  Hampshire  Highway  101.  The  houses  are  about  15  feet 
above  the  streambed.  The  pre-failure  outflow  of  6,550  cfs 
would  create  13  feet  of  flow  in  the  stream.  The  attenu¬ 
ated  failure  flow  of  57,100  cfs  would  increase  the  stage 
to  24  feet.  This  would  cause  extreme  flooding  and  present 
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a  major  threat  of  loss  of  life.  The  New  Hampshire  Highway 
101  bridge  500  feet  downstream  of  the  houses,  which  has  a 
low  chord  about  13  feet  above  the  stream,  would  be  severely 
overtopped  and  probably  destroyed  by  the  dam  failure  out¬ 
flow  . 


Blood  Brook  proceeds  about  4,000  feet  to  its  confluence 
with  Temple  Brook  in  West  Wilton.  The  brook  is  parallelled 
by  New  Hampshire  Business  Highway  101,  and  passes  two 
small  dams,  two  bridges  and  8  houses  in  this  reach.  INvo 
of  the  houses  are  8  to  10  feet  above  the  streambed,  three 
10  to  15  feet  up,  and  three  15  to  20  feet  up.  New  Hampshire 
Business  Highway  101  is  about  13  feet  above  the  streambed. 

The  pre-failure  outflow  of  6,550  cfs  would  create  a 
stage  of  12  feet,  causing  flooding  in  the  two  lowest 
houses  and  possibly  the  next  group  of  three.  The  attenu¬ 
ated  peak  dam  failure  flow  of  47,300  cfs  would  create  a 
stage  of  22  feet,  causing  extreme  flooding  and  threaten¬ 
ing  loss  of  life  at  all  the  houses  in  this  reach.  This 
flo',,  v.ould  also  severely  damage  or  destroy  the  two  da:'.- 
and  two  bridges  in  the  reach,  and  create  extreme  flooding 
along  Business  Highway  101. 

.After  its  confluence  with  Temple  Brook,  Blood  Brook 
runs  2,000  feet  to  the  end  of  the  town  of  Wilton.  Develcp- 
ment  in  this  reach  includes  three  houses  10  to  15  feet 
above  the  streambed,  a  gift  shop  and  restaurant  12  feet 
v;- ,  pnd  New  Hampshire  Highway  101.  about  14  feet  u'"'. 

The  pre-failure  outflow  of  7,500  cfs  (including  an 
assumed  inflow  of  950  cfs  from  Temple  Brook)  would  create 
a  stage  of  13  feet,  which  w'ould  cause  slight  flooding. 

The  attenuated  peak  dam  failure  outflow  of  43,500  cis 
would  create  a  stage  of  22  feet,  again  causing  extreme 
flooding  and  threatening  loss  of  life. 

The  next  damage  center  is  a  house  2,000  feet  downstrear 
of  West  Wilton  and  10  to  15  feet  above  the  streambed.  The 
attenuated  peak  dam  failure  outflow  of  40.000  cfs  would 
increase  the  stage  from  10  feet  to  16  feet  at  this  loca- 
IK'V..  causing  flooding  at  the  house.  New  Ham.pshire  High.- 
way  101  would  also  be  flooded  in  this  reach. 

The  next  damage  center  is  a  house  15  feet  above  the 
streambed  near  an  abandoned  mill  and  mill  pond  4,000  feet 
further  downstream.  The  attenuated  peak  dam  failure  flow 
of  34,100  cfs  would  increase  the  stage  from  12  to  19 
feet,  causing  flooding  at  the  house.  New  Hampshire  High¬ 
way  101  would  also  be  flooded  in  this  reach. 
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The  next  damage  center  is  at  the  Highway  31  bridge 
across  Blood  Brook  4,000  feet  downstream.  At  this  location, 
there  are  three  houses  20  feet  above  the  streambed  and  a 
junkyard  15  feet  above  the  streambed.  The  attenuated  peak 
dam  failure  outflow  of  28,000  cfs  would  increase  the  stage 
from  9  feet  to  16  feet,  which  would  probably  cause 
little  or  no  damage  at  this  location. 

About  800  feet  downstream  of  the  Highway  31  bridge, 
Blood  Brook  enters  the  Souhegan  River.  The  peak  dam 
failure  flow  of  about  28,000  cfs  would  be  attenuated 
rapidly  in  the  larger  river  channel.  However,  there  is 
one  area  where,  depending  on  antecedent  flows  in  the 
Souhegan,  the  dam  failure  outflow  from  Souhegan  River 
Watershed  Dam  No.  26  could  cause  serious  flooding.  About 
4000  feet  downstream  of  the  confluence  of  Blood  Brook  and 
the  Souhegan  River,  there  is  a  group  of  30  to  40  houses 
about  15  feet  above  the  bed  of  the  river.  These  houses 
might  experience  flooding  due  to  dam  failure  flows.  About 
4  m:iles  downstream;  of  its  confluence  with  Blood  Brool; . 
the  Souhegan  enters  the  town  of  Wilton,  New  Hamipshire. 

The  following  chart  summarizes  the  downstream,  impacts 
of  the  failure  of  Souhegan  River  Watershed  Dam;  No.  2C. 


SECTION  6  -  STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability 


(a)  Visual  Observations 

There  has  been  no  significant  displacement  or 
distress  which  would  warrant  the  preparation  of  struc¬ 
tural  stability  calculations. 

(b )  Design  and  Construction  Data 

1 )  £mbankr:€  r.  t 

Analysis  carried  out  during  the  design  and  construc¬ 
tion  phase  included  an  embankment  slope  stability 
analysis  by  the  Swedish  circle  method.  Based  on  this 
analysis  a  3  to  1  upstream  slope  and  a  2.5  to  1  down¬ 
stream  slope  were  utilized. 

2 )  Appurtenant  Structures 

A  review  of  the  structural  calculations  for  the  design 
of  the  drop  inlet  service  spillway  structure  and  the  outlet 
conduit  (principal  spillway)  revealed  that  these  structures 
have  been  designed  on  the  basis  of  sound  engineering 
practice . 

( c  )  Operating  Records 

There  are  no  known  operating  records  for  this  dam. 

( d )  Post  Construction  Changes 

There  have  been  no  known  construction  changes  since 
the  dam  was  completed  in  1965. 

( e )  Seismic  Stability 

The  dam  is  located  in  seismic  zone  .No.  2  and.  in 

accordance  with  the  recommended  Phase  I  guide  lines,  doe.^ 
not  warrant  seismic  analysis. 
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SECTION  7  -  ASSESSMENT.  RECOMMENDATIONS  AND 


REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 
( a )  Condi t ion 


The  dam  and  its  appurtenances  are  generally  in  good 
condition  at  the  present  time  with  the  exception  of  the 
outlet  conduit  which  is  in  fair  condition. 

( b  )  Adequacy  of  Informntion 

There  is  sufficient  design  and  construction  data  to 
permit  an  assessment  of  dam  safety  when  combined  with  the 
visual  inspection,  past  performance,  and  sound  engineer¬ 
ing  judgmen  t . 

( c  )  Urgency 

The  recommendations  and  remedial  measures  described 
herein  should  be  implemented  by  the  owner  within  two  years 
of  receipt  of  this  phase  I  Inspection  Report . 

( d)  Need  for  Additional  Investigations 


None 

7.2  Recommendations 


No  conditions  were  observed  which  warrant  further  invest i- 
tation . 

7.3  Remedial  Measures 


It  is  recommended  that  the  owner  institute  the  following 
remedial  measures; 

1)  Check  the  operability  of  the  pond  drain  inlet  gate 
as  part  of  the  annual  inspection  procedure. 

2)  Develop  a  downstream  emergency  flood  warning  system. 

3)  Maintain  the  program  of  annual  technical  inspections. 

4)  Repair  downstream  end  of  outlet  conduit.  This  can  be 
accomplished  by  removing  the  soil  overburden  back 

to  the  first  pipe  joint  and  completely  encasing  the 
pipe  in  concrete  as  far  as  the  end  of  the  pipe  cradle. 
The  cantilevered  portion  of  the  conduit  may  be  main¬ 
tained  as  the  need  arises. 


5)  Provide  a  means  of  access  to  the  riser  structure 

during  periods  of  normal  flow  by  ladder  extension  or 
suitable  alternative.  This  need  not  be  kept  at  the 
site,  but  it  should  be  available  for  inspection  of 
the  riser. 

6)  Implement  and  intensify  a  program*  of  diligent  and 
periodic  maintenance  including,  but  not  limited  to: 
Mowing  embankment  slopes;  backfilling  drainage  gullies 
tire  ruts,  and  animal  burrows  with  suitable,  well 
tamped  soil;  and  clearing  debris  from  trash  racks. 

7 . 4  Alternatives 

There  are  no  meaningful  alternatives  to  the  above  recom*- 
mendations . 
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SOUHEGAN  RIVER  WATERSHED  DAM  NO.  26 
Temple,  New  Hampshire 


May  1,  1979 
NH  00207 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


CONDITION  &  REMARKS 


DAM  EMBANKMENT 


Crest  elevation 


A/Al- 


929.0’ 


Current  pool  elevation 


873.5’ 


.^!aximurn  impoundment  to  date 


No  data 


£  u  r i a  c  e  cracks 


None 


P:=vement  condition 


Not  applicable 


Movement  or  settlement  of 
crest 


None 


Lateral  riovement 
Vertical  alignment 


None 


Good 


:  •  r:  r'  n  t  a  ]  all  gnmcj;  t 


Conaition  at  abutment  and 
at  concrete  structures 


Indications  of  movement  of 
structural  items  on  slopes 

Trespassinm  on  slones 


Sloughing  or  erosion  of 
slopes  of  abutments 

Rock  slope  protection  - 
riprap  failures 


Unusual  movement  or  crack¬ 
ing  at  or  near  toes 


Gf^of] 


Drainage  gully  6-10’'  deep  and 
tire  ruts  4-6”  deep  in  right 
upstream  abutment.  Foot  path 
on  right  downstream  abutment . 
Concrete  outlet  pipe  cracking 


None 

Two  rodent  holes  3-4”  diameter' 
on  upstream  slope  -  debris  on 
upstream  slope 

None 


.No  riprap  -  upstream  slope  in 
good  condition 


:  SOUHEGAN  RIVER  WATERSHED  DAM  NO.  26 

i)  Temple,  New  Hampshire 


May  1,  1979 
NH  00207 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


DAM  EMBANKMENT 


Unusual  embankment  or 
downstream  seepage 

or  bcils 

Foundation  drainage  fea 
tures 

Toe  drains 


Instrumentation  system 


CONDITION  S:  REMARKS 


Two  toe  drains  functioning  as 
below 

Left  toe  drain  discharging  10 
to  20  gpm 

Right  toe  drain  discharging  5 
to  10  gpm 

None 


PURTENANT  STRUCTURES 


Drop  Inlet  Service 
Spillway 

Struc  i 

Condition  oi  concrete 
Spal line 


Good 

Top  surface  of  structure 
repaired  over  1  sq .  ft.  sur¬ 
face  area.  No  other  defi¬ 
ciencies  noted 


Erosion 


Mortar  rubbed  surface  eroded 


Cracking 


None  noted 


Rusting  or  staining  of 
concrete 


None  noted 


Visible  reinforcing 


None  noted 


Efflorescence 


None  noted 


Trash  Racks 


Upper  stage  trash 
racks 


No  deficiencies  noted 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


EY 


CONDITION  fc  RENAL KS 


Trash  Racks 

Lower  stape  trash 
rncl; 

Gate  bench  stand 


't 


Subperped,  cIopr<=d  with  dfU. 
No  deficiencies  noted 


Exterior  aluninurr,  ladder 


Existing  ladder  not  acceesi 
during  norr.al  or  Inv.  flnv. 
Ladder  in  pood  cond 1 1  i ':':i . 


Reservoir  Discharge 
Condui t 


Submerged,  could  not  be 
observed 


Outlet  Conduit  (primary 
spillway ) 


Condition  of  pipe 


Cracking  over  5  to  10^  of 
exposed  surface  area,  v.  i  :  !■ 
associated  el f lorescencc 
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NOTE:  DRAWING  HAS  BEEN  REOUCI 
SCALES  ARE  NOT  AS  SHOWN 


The  U.S.D.A.  Soil  Conservation  Service  (SCS)  located  in  Durham, 
New  Hampshire,  maintains  a  file  for  this  dam.  Included  in  this 
file  are: 

1)  SCS  "Design  Report"  dated  May  1965. 

2)  SCS  "Hydrology  and  Hydraulics"  design  calculations 
dated  1965. 

3)  SCS  structural  design  calculations  dated  1965. 

4)  SCS  "Detailed  Geological  Investigation  of  Dam 
Sites”  dated  1963. 

5)  SCS  soil  mechanics  laboratory  data  sheets  dated 
1964  . 

6)  SCS  "As  Built"  drawings  dated  1967. 

The  Xew  Hampshire  Water  Resources  Board  (NHV.'RB)  maintains  a 
correspondence  file  on  this  dam.  Included  in  this  file  are: 


1)  Maintenance  inspection  checklists  dated  June  2,  1977 
and  June  15.  1978. 
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REACH  FROM  DOWNSTREAM  OF  THE  DAM  TO  U.S.  HIGHWAY  101 
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REACH  FROM  101  BRIDGE  TO  CONFLUENCE  WITH  TEMPLE  BROOK 


Attenuated  Peak  Dam  Failure  Flow  at  Confluence  with  Temple  Brook 
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REACH  FROM  CONFLUENCE  WITH  TEMPLE  BROOK  TO  END  OF  WEST  WILTON 
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REACH  FROM  WEST  WILTON  TO  HOUSE  2000  FT.  DOWNSTREAM 


Attenuated  Peak  Dam  Failure  Flow  at  House  2000  ft  Downstream  of  West  Wilton 
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REACH  FROM  HOUSE  D/S  OF  WEST  WILTON  TO  ABANDONED  MILL 


Attenuated  Peak  Dam  Failure  Flow  at  Abandoned  Mill 
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REACH  FROM  ABANDONED  MILL  TO  HIGHWAY  31  BRIDGE 


Attenuated  Peak  Dam  Failure' Flow  at  Highway  31  Bridge  TCG,  6/14/79,  p.  34 
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